Molecular mechanisms of dibromoalkane cytotoxicity in isolated rat hepatocytes.
The cytotoxicity of dibromoalkanes to isolated hepatocytes was proportional to the dibromoalkane concentration and increasing chain length of the dibromoalkane (C2-C6). The rapid hepatocyte glutathione (GSH) depletion which occurred upon addition of the dibromoalkanes was also dependent on the concentration and chain length of the dibromoalkane. When added to hepatocytes, dibromoalkanes also caused a loss in protein sulfhydryl groups. After a lag period, lipid peroxidation occurred before the onset of cytotoxicity. Antioxidants or removing the oxygen from the medium markedly delayed dibromoalkane cytotoxicity. Bromoaldehydic metabolites formed by cytochrome P450-dependent mixed-function oxidases were probably responsible for lipid peroxidation as deuterated 1,2-dibromoethane (d4-DBE) induced less lipid peroxidation and was less cytotoxic even though GSH was depleted as rapidly and as effectively. Hepatocytes were also more resistant to dibromoalkanes if cytochrome P450 isoenzymes were inactivated with SKF 525A or methyl pyrazole. Furthermore, hepatocyte susceptibility to dibromoalkanes was increased markedly if aldehyde dehydrogenase was inactivated with disulfiram, cyanamide or chloral hydrate. Cytochrome P450-induced hepatocytes isolated from pyrazole-, phenobarbital- or 3-methylcholanthrene-pretreated rats were also more susceptible to dibromoalkanes. These results suggest that dibromoalkane-induced cell lysis is due to lipid peroxidation as well as cytochrome P450-dependent formation of toxic bromoaldehydic metabolites which can bind with cellular macromolecules. Dibromoethane GSH conjugates also contribute to DBE cytotoxicity as depleting hepatocyte GSH beforehand increased hepatocyte resistance to DBE but not other dibromoalkanes.